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© This invention is intended to provide a continu- 
ous parts feeder capable of continuously feeding 
parts to a metal mold installed in a pressure ma- 
chine such as a press. 

An actual example of this invention consists of a 
parts transport pipe (40) that uses compressed air to 
feed parts, magazines (42, 44) that feed parts se- 
quentially to this parts transfer pipe (40) with com- 
pressed air, and a coupling device (46) that can 
selectively switch the entrance of the parts transport 
pipe (40) between the outlets of at least two maga- 
zines (42, 44). It will also be equipped with an 
auxiliary compressed air supply device (57) that 
supplies auxiliary compressed air to the inside of the 
parts transport pipe according to information from 
the parts detector (56) which determines whether 
there are or are not parts inside the parts transport 
pipe (40), so that the transport of parts inside the 
parts transport pipe is performed smoothly. The cou- 
pling device (46) is automatically controlled by the 
automatic control device (48). 
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FIELD OF THE DRAWINGS 

This invention concerns an apparatus to con- 
tinuously supply self-attaching fasteners, such as 
pierce and clinch nuts, pierce form studs, and 
similar parts to a metal die set in a pressure 
application machine such as a press. 

BACKGROUND OF THE INVENTION 

Connecting parts such as pierce and clinch 
nuts and pierce form studs are used to fasten 
screws and bolts to parts made from steel plate or 
aluminum plate. The end faces of these connecting 
parts themselves may act like a punch piercing the 
steel or aluminum plate, and at the same time, the 
end face of each connecting part is sealed by the 
hole which it has punched out, and in this way the 
connecting part is fixed to the steel plate. 

The popular method of driving connecting parts 
such as a pierce nuts into a steel plate is to supply 
pierce nuts between the top and bottom platens of 
a metal die set in a press machine, and drive the 
pierce nuts into the steel plate with a drive punch 
as the press ram is lowered. 

The machine used to supply pierce nuts to the 
mold during this pierce nuts insertion process is a 
machine recorded as Japanese Patent Opening 
1981-102437. This machine and the way it inserts 
pierce nuts are explained with reference to Figure 
1 1 of this application. The machine is composed of 
a magazine wound in a coil shape 1 and a pipe 2 
linked by a metal clamp 4. The other end of the 
pipe 2 is connected to the mold by a metal clamp 
6. The pierce nuts slide smoothly inside the maga- 
zine 1 and the pipe 2, and air pressure applied 
from the other end of magazine 1 transports the 
pierce nuts through magazine 1 and pipe 2 in the 
direction of metal clamp 6 and supplies them to the 
metal mold. The supply of pierce nuts to the metal 
mold is performed continuously, synchronized with 
the vertical motion of the press ram K. 

When pierce nuts are transported in the maga- 
zine 10 by the pressure of compressed air com- 
monly available in factories (5 to 6 kilograms per 
square centimeter), a maximum of 2,000 pierce 
nuts can be placed in the magazine 10. This 
means that when an existing pierce nut feeder is 
used, after every 2,000 shots, the press is stopped 
while the operator real aces the empty magazine 
with one filled with pierce nuts. 

When, for example, pierce nuts are inserted on 
a transfer press equipped with metal molds for 10 
processes, every minute, the press machine pro- 
duces 40 products which have undergone the 10 
processes, which means that the 2,000 pierce nuts 
in a single magazine are exhausted in 50 minutes. 
Therefore, every 50 minutes, the transfer press 



must be shut down and an operator has to stop his 
other work to quickly replace the empty magazine. 
Transfer presses, now larger, faster, and more ex- 
pensive than in the past, must be shut off fre- 

5 quently, further reducing their operating rates. 

This invention is intended to provide a continu- 
ous parts feeder that permits continuous transfer 
press operation by automatically switching from an 
empty magazine to a new magazine filled with 

ro parts. It is also intended to provide a continuous 
parts feeder that guarantees smooth parts transport 
when the magazines are switched over. 

SUMMARY OF THE INVENTION 

75 

This invention which achieves the aforemen- 
tioned objectives is an installation apparatus having 
a continuous parts feeder that continuously feeds 
parts to the parts receiving area of a press used to 

20 insert parts, such as pierce or clinch nuts and 
pierce form studs to work pieces. The ideal operat- 
ing configuration for this invention is a continuous 
parts feeder consisting of a parts transport tube or 
pipe within which parts are fed by compressed air, 

25 at least two magazines which transport parts inside 
the magazine to the magazine outlet sequentially 
by means of compressed air, a coupling device or 
selector valve which can switch over to selectively 
link the parts transport pipe entrance to the outlet 

30 of one of the magazines, a parts detector that can 
detect whether there are or are not parts inside the 
tube, and an auxiliary compressed air supply de- 
vice to supply compressed air inside the parts 
transport tube. 

35 When the parts stored inside the magazine that 

is connected to the parts transport tube have all 
been ejected, emptying the magazine, and as a 
consequence, the parts detector determines that 
there are no more parts, the auxiliary compressed 

40 air device is turned on to supply auxiliary com- 
pressed air to the inside of the parts supply tube at 
the same time as the supply of compressed air to 
the magazine linked to the parts supply pipe is cut 
off. The coupling device or selector valve is ac- 

45 tivated to disconnect the entrance of the parts 
transport pipe from the outlet of the empty maga- 
zine and connect it to the outlet of the new maga- 
zine filled with parts. At the same time as com- 
pressed air is supplied to the interior of the new 

50 magazine filled with parts, the auxiliary com- 
pressed air supply device is shut off. 

With this continuous parts feeder, when the 
entrance to the parts transport pipe is being auto- 
matically connected to the outlet of the new maga- 

55 zine, parts still in the parts transport pipe are 
smoothly transported without interruption to the 
parts transport pipe exit by the auxiliary com- 
pressed air supplied by turning on the auxiliary 
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compressed air supply device. The supply of parts 
to the press machine is, therefore, not interrupted. 
Also, after the parts transport tube entrance is 
automatically switched over and connected to the 
new magazine outlet, the auxiliary air supply is cut 
off, but compressed air is supplied to the parts 
transport tube from the compressed air outlet in the 
new magazine through the interior of the magazine, 
so that the parts within the magazine are fed to the 
parts transport tube. The parts are, consequently, 
supplied continuously to the parts receiving area of 
the press machine through the parts transport tube 
outlet. As a result, the transfer press or similar 
machine can operate continuously without being 
shut off, so that it can display its inherent perfor- 
mance and provide improved operating rates. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Below is a detailed explanation of this invention 
is provided with reference to the enclosed drawings 
that show an actual working example of this inven- 
tion. 

Figure 1 is a perspective view showing the 
general structure of a transfer press equipped with 
this invention, the continuous parts feeder. 

Figure 2 is a part cross-section drawing of the 
installation head and the parts receiving area. 

Figure 3 is a partial cross-sectional view show- 
ing how a pierce nut is attached to a steel strip. 

Figure 4 is a perspective view of the coupling 
device from the side of the parts transport pipe. 

Figure 5 is a perspective view of the coupling 
device shown in Figure 4 from the side of a maga- 
zine. 

Figure 6 is a top plane view of the coupling 
device shown in Figure 4. 

Figure 7 is a side view of the coupling device 
shown in Figure 4. 

Figure 8 is flow chart showing the preferred 
operation of this invention, the continuous parts 
feeder. 

Figure 9 is a perspective view showing a sec- 
ond embodiment slide type magazine selector 
valve. 

Figure 10 is a partially cross-section view 
showing the condition of the feeder when it is 
feeding pierce form studs. 

Figure 11 is a schematic explanatory drawing 
of existing technology. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Figure 1 is a perspective drawing showing an 
outline of a transfer press used to manufacture 
steel plate products such as automobile parts 
(brackets for example). Each metal mold or set of 



die platens preforms a different process including 
shearing, bending, or pressing to the steel plate. 
One of these, the pierce nut insertion press, inserts 
pierce nuts into the products. This invention, the 
5 continuous parts feeder may be used to continu- 
ously feed pierce or clinch nuts into this nut inser- 
tion press. 

As shown in Figure 1 the steel plates flow as 
follows. In transfer press 10, steel plates 12 are fed 

io sequentially between the presses from right to left 
by a transport robot (not shown in the figure) as 
each of the individual presses (14 to 20) presses 
the steel plate to form it for a specific purpose. 
Press 14 for example shears the steel plate, press 

75 16 presses it, while presses 18 and 20 bend the 
steel plate. Pierce nuts are inserted into the steel 
plate by the pierce nut insertion press 22. Figure 3 
shows the way in which pierce nuts may be in- 
serted into the steel plate. A pierce nut 24 is 

20 inserted into the steel plate 12 and sealed by the 
self-attachment method. 

To briefly explain the procedure up to the 
insertion of pierce nuts 24 into steel plate 12 refer- 
ring to Figures 1 and 2, the installation head 28 

25 guides the pierce nuts 24 to steel plate 12. The 
continuous parts feeder 26 continuously feeds 
pierce nuts 24 into the parts receiving area 30 of 
the head 28 in the direction indicated by the arrow 
31 . The pierce nut installation head 28 is equipped 

30 with a nose 32 that fixes the steel plate 12 that has 
been fed to the prescribed position from press 20 
that performs the previous operation, a plunger 34 
that drives pierce nuts 24 against the steel plate 
12, through the nose 32, and inserts the pierce 

35 nuts into the steel plate, and a die button 36 that 
supports the steel plate 12 and strengthens the 
insertion of pierce nuts 24. A feature not shown in 
the figures is the finger attached to the head 28 
that holds the pierce nuts 24 that have been trans- 

40 ported to the parts receiving area 30. 

A proximity sensor 38 is usually installed be- 
side the parts receiving area 30 to detect whether 
or not there is a pierce nut 24 in the parts receiving 
area. The press operates, and the plunger 34 

46 comes down and inserts a pierce nut 24 in the 
steel plate 12 only when the proximity sensor 38 
indicates that there is a pierce nut in the parts 
receiving area 30. When, on the other hand, the 
proximity sensor 38 does not detect the presence 

so of a pierce nut 24, the plunger 34 does not move 
and the pierce nut insertion press 22 shuts down in 
order to prevent the press from omitting a pierce 
nut. As a result the entire transfer press 10 also 
shuts down. 

55 Figure 2 also shows the situation when one 
pierce nut 24 is inserted into each steel plate, but 
generally, a number of pierce nuts are inserted in 
every steel plate, and in these cases it is neces- 



3 



5 



EP 0 536 779 A1 



6 



sary to attach multiple heads equal in number to 
the number of pierce nuts that are inserted. 

A suitable embodiment of the continuous parts 
feeder of this invention is shown in Figure 1 and in 
Figures 4 to 7. Figure 1 is a slightly expanded 
example of this continuous parts feeder attached to 
pierce nut insertion press 22. The continuous parts 
feeder 26 consists of parts transport or feed tube 
40 connected to the head 28 so that it can supply 
pierce nuts 24 to head 28, two magazines 42 and 
44 that replenish the stock of pierce nuts 24 in the 
parts transport or feed tube 40, the coupling device 
or selector valve 46 that is able to switch in order 
to selectively link the parts transport or feed tube 
40 to either magazine 42 or magazine 44, and the 
automatic control device 48 that automatically con- 
trols the action of the selector valve 46. 

The pierce nut exit 50, which can be linked to 
the parts receiving area 30, is on one end of the 
parts transport tube 40, while the entrance or inlet 
52, where pierce nuts are inserted, is on the other 
end of the parts feed tube. The detection position 
54, which is preferably near the entrance 52 of the 
parts feed tube 40, is the location of the parts 
detector device such as a magnetic sensor 56 that 
detects the presence or absence of a pierce nut 
inside the feed tube. The coupler 58 on the auxil- 
iary compressed air supply device 57 that supplies 
compressed air inside the feed tube is installed 
between the entrance 52 and the magnetic sensor 
56. The auxiliary compressed air supply device 57 
is linked to a solenoid valve (not shown) and to a 
vinyl tube 60 that brings compressed air from the 
factory's compressed air supply system. 

Exits 62 and 64 at the ends of the transfer 
tubes of the two magazines 42 and 44 respectively, 
are connected to the coupling device 46, and the 
pierce nuts inside the magazines are fed to the 
parts feed tube 40 by selectively linking either 
outlet 62 or 64 to the entrance 52 of the parts feed 
tube 40. This transport operation is performed by 
compressed air from either compressed air outlets 
66 or 68 in the opposite ends of the magazines. 

It is possible to use a general purpose prog- 
rammable controller available on the market as the 
automatic control device 48, but it can also be 
manufactured from integrated circuits. The auto- 
matic control device 48 controls the auxiliary com- 
pressed air supply device 57 that supplies com- 
pressed air inside the parts transport pipe, and the 
compressed air supply device (not shown in the 
diagrams) that provides compressed air to the 
magazine compressed air inlets 66 and 68, and the 
coupling device 46. 

Figures 4 to 7 illustrate one embodiment of the 
parts transfer valve 46. Figure 4 is a perspective 
drawing of the coupling device or transfer valve 
from the side of the parts transfer tube entrance; 



Figure 5 is a perspective drawing of the coupling 
device from the side of the magazine outlet, Figure 
6 is a plane view of the coupling device, and 
Rgure 7 is lateral view of the coupling device. This 

5 coupling device 46 consists of stationary housing 
70 to which the magazines can be freely attached 
or detached, a slide valve plate 72 that operates in 
concert with the stationary housing 70, and an air 
cylinder 74 that moves the slide valve disk in the 

io direction indicated by the arrow 73. The housing 70 
and the slide valve plate 72 form the slide type 
magazine transfer valve 76. 

As Rgure 5 indicates, an attachment block 80 
is installed at the magazine outlet 62 to connect the 

15 magazine 42 to the magazine outlet connecting 
opening 78 of housing 70. This attachment block 
80 is penetrated by magazine 42. When this at- 
tachment block 80 is inserted into magazine outlet 
connecting opening 78, magazine outlet 62 is con- 

20 nected to coupling device 46. So that the transfer 
tube of coupled magazine 42 will not easily slip out 
of place, a protrusion 84 installed on the magazine 
outlet connecting opening 78 is structured to fit 
inside the groove 86 on the attachment block 80. 

25 This coupling is performed by the magazine 
mounting and dismounting lever 82. 

As Figure 4 indicates, the slide valve plate 72 
can be moved in the direction indicated by the 
arrow 73 by the action of an actuator, such as the 

30 air cylinder 74, so that either magazine outlet 62 or 
64 of the two connected magazines can be selec- 
tively linked to the entrance 52 of the parts trans- 
port tube. The slide valve plate 72 may be welded 
to the attachment block 88 that is itself connected 

35 to the entrance 52 of the parts transport tube. An 
opening 90 that permits the passage of pierce nuts 
is cut in the slide valve plate 72 at the part that is 
attached to the attachment block 88, and parts 
transfer tube 40 penetrates attachment block 88 

40 and opening 90. The slide valve plate 72 is moved 
in the direction indicated by the arrow 73 by the air 
cylinder 74, and where the attachment block 89 
attached to the side valve plate 72 adheres to the 
stationary material 70, the transfer tube of maga- 

45 zine outlet 62, and parts pipe transport entrance 52 
are connected so that pierce nuts can pass through 
them. At this time, magazine outlet 64 is sealed by 
the slide valve plate 72. As Rgure 6 shows, the 
connection is switched by moving parts transport 

so tube 40 from the position shown by the solid line 
92, to the position shown by the 2-dot & 1-dash 
line 94 (Figure 6 shows it when it is switched from 
the transfer tube of magazine 42 to magazine 44.) 
The parts feed tube 40, is preferably formed from 

55 flexible plastic so that it can bend freely with the 
action of the slide valve plate 72. 

A coupler 96 is installed on the attachment 
block 88 at the entrance 52 of the feed tube. 
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Auxiliary compressed air is passed through this 
coupler to the inside of parts transport tube 40. As 
already mentioned, a magnetic sensor 56 is in- 
stalled. So that there will be sufficient pierce nuts 
left in the parts transport tube 40 when magazine 
switch over occurs, the coupler 96 is preferably as 
close as possible to the entrance 52 of the parts 
feed tube 40. For the same reason, the magnetic 
sensor 56 should be close to the entrance of the 
parts transport tube. 

With the continuous parts feeder 26 shown in 
this example, the supply of compressed air from 
magazine compressed air inlets 66 and 68 is con- 
trolled by the automatic control device 48 so that 
compressed air is supplied only to the magazine 
connected to the parts transport or feed tube 40, 
but compressed air may also be supplied contin- 
ually to the two magazines. This approach simpli- 
fies the structure, and reduces the cost of manu- 
facturing the feeder. A proximity sensor 98 may 
also be installed to confirm that the slide valve 
plate 72 is moving correctly. 

The example consists of two magazines con- 
nected to the feeder, but it can be designed to use 
more than two magazines at the same time by 
providing more than two linked magazine outlet 
openings. H is also possible to use an oval shaped 
slide type magazine selector valve, and construct 
the device so that it switches magazines by rotat- 
ing the entrance of the parts transport pipe. If the 
device is structured in this manner, it is possible to 
attach many magazines to the stationary material 
which provides the operation with additional lee- 
way. 

Also, if the feeder is equipped so that after the 
magazines have switched over, a buzzer or emer- 
gency light informs the operator that the magazines 
have automatically switched, the operator can re- 
move the empty magazine from the coupling de- 
vice and attach another one that has already been 
filled with parts to the coupling device so that he 
will not have to check on the feeder until the next 
time he hears the buzzer. 

The preferred operation of this invention, the 
continuous parts feeder 26, is illustrated by the 
flow chart in Figure 8 and by Figures 2 and 4. First 
the proximity sensor 38 determines whether or not 
a pierce nut is supplied to the head 28 (STI). When 
a pierce nut has not been supplied to the head, the 
pierce nut insertion press 22 stops in emergency 
stop mode (ST2). When a pierce nut has been 
supplied to the head, pierce nut insertion occurs 
(ST3). The magnetic sensor 56 determines whether 
or not there is a pierce nut at detection position 54 
(ST4). If there is a pierce nut at the detection 
position 54, it returns to operation STI when there 
is no pierce nut at detection position 54, the auto- 
matic control, device 48 activates the auxiliary 



compressed air supply device 46, end compressed 
air is supplied to the inside of parts supply or feed 
tube 40 from the coupler 96 (ST5). Next the supply 
of compressed air to magazine 42 that is con- 

5 nected to the parts supply tube 40 is cut off (ST6). 
Next, the action of air cylinder 74 disconnects the 
parts supply tube 40 from the empty magazine 42, 
and connects it to the magazine 44 that is filled 
with pierce nuts (ST7). Next compressed air is 

10 supplied to the inside of magazine 44 from the 
magazine compressed air inlet 68 (ST8). Next, the 
supply of auxiliary compressed air is cut off (ST9). 
Next a buzzer or emergency light (not shown in the 
diagrams) is turned on to let the operator know that 

ts magazine 42 is empty (ST10). 

The operator, who has been alerted to the fact 
that magazine 42 is empty, removes empty maga- 
zine 42 from the stationary housing 70, fills the 
magazine 42 with pierce nuts, and reattaches it to 

20 housing 70, or else attaches another magazine that 
is already filled with pierce nuts to the stationary 
material. After that, the operator presses the reset 
button so that the same series of operations de- 
scribed above will be repeated. 

25 In Figures 4 and 8, the compressed air sup- 
plied from coupler 96 is used as an auxiliary sup- 
ply, but it is also acceptable for coupler 96 to 
supply compressed air all the time. In this case, 
when the parts detector indicates that there is no 

30 part at detection position 56 because the parts 
inside the magazine connected to the parts feed 
tube 40 have all been transported so the magazine 
is now empty, the coupling device is switched over 
so that the entrance to the parts transport pipe 40 

35 is disconnected from the outlet of an empty maga- 
zine and coupled to the outlet of a new magazine 
which is filled with parts at the same time as the 
compressed air supply from the compressed air 
outlet in the empty magazine is stopped and the 

40 compressed air outlet in the new magazine that is 
filled with parts begins to supply compressed air. It 
is possible to use a limit switch and a sensor that 
operate In conjunction with the action of the attach- 
ment block 38 to switch the compressed air supply 

45 between the compressed air out lets of the maga- 
zines. 

Next, Figure 9 illustrates another embodiment 
of the slide type magazine selector valve. This 
figure, however, is not the same as the that of the 

so slide type magazine selector valve shown in Figure 
4. With the slide type magazine selector valve 76 
shown in Figure 4, the entrance to the parts trans- 
port pipe is connected to the slide valve plate, so 
that it moves with the slide valve plate, but with the 

55 slide type magazine selector valve 100 shown in 
Figure 9, transfer tubes of magazines 41 and 44 
are connected to the slide valve disk 102, and it is 
designed so that they are moved by the air cyl- 
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inder in the direction indicated by the arrow 104 in 
concert with the slide valve plate 102. The station- 
ary housing 106 is, therefore, linked to the parts 
transport tube 40. 

Attachment blocks 108 and 110 are installed at 
the outlets of magazines 42 and 44 respectively, 
and they can be attached to or detached from the 
slide valve plate 102. These attachment blocks 108 
and 110, penetrate the slide valve plate 102, and 
magazines 42 and 44 penetrate these attachment 
blocks 108 and 110. The outlets of magazines 42 
and 44 coincide with openings 114 and 116 re- 
spectively that are cut in the slide valve plate. 

Attachment block 112 is installed at the en- 
trance or inlet to the parts transport or feed tube 
40, and the parts feed tube 40 penetrates this 
attachment block 112. This structure means that 
the entrance to the feed tube 40 is connected to 
the outlet of either magazine 42 or magazine 44. 
Also with the slide type magazine selector valve 76 
described above, the outlet of the magazine not in 
use is closed by the slide valve plate, but with this 
slide type magazine selector valve 100, the hous- 
ing 106 closes the outlet of the valve that is not in 
use. 

Next, Figure 10 shows how pierce form studs 
are transported. The pierce form studs 118 are 
lined up in the feed tube 40 (or the transfer tubes 
of magazines 42 and 44) so they are fed in the 
pierce form stud axial direction and transported in 
the direction indicated by arrow 120 by com- 
pressed air. 

When the continuous parts feeder presented in 
this actual example is installed on a parts insertion 
press such as a pierce nut insertion press, it can 
supply parts continuously because whenever there 
are no more pierce nuts in a magazine during 
machine operation, the feeder automatically selects 
a new magazine that is filled with pierce nuts. 
Because a buzzer or emergency light then informs 
the operator that he must replace a magazine, he 
need not periodically check on the magazines as in 
the past, and can carry on with other work without 
any need to worry that the feeder has run out of 
pierce nuts or other parts. Also, because magazine 
selection is not performed by the operator as in the 
past, but mechanically at high speed, there should 
be no more human errors. 

By installing this continuous parts feeder to 
one section of a transfer press, it is possible to end 
transfer press emergency down time caused by 
magazines running out of parts, permitting the 
transfer press to display its full performance poten- 
tial. 

As this explanation has clearly shown, this in- 
vention is designed so that when one of at least 
two magazines runs out of parts, the parts feed 
tube automatically switches from the empty maga- 



zine to a new magazine that is filled with parts, so 
that as long as parts are supplied by the new 
magazine, it is possible to continuously operate the 
parts insertion press. Also when magazine switch- 
5 over occurs, compressed air is supplied to the 
inside of the parts feed tube by the auxiliary com- 
pressed air supply device so that smooth parts 
feeding is performed inside the parts feed tube. 

70 Claims 

1. An installation apparatus for installing fasteners 
having a continuous feed system, said installa- 
tion apparatus including a fastener installation 

75 head having an inlet receiving said fasteners 

for installation by said head, a feed tube hav- 
ing an inlet and an outlet in communication 
with said installation head inlet, a source of 
fasteners and a continuous feed system feed- 

20 ing said fasteners from said source to said 

feed tube inlet, said continuous feed system 
comprising: 

a feed selector valve having a housing 
including an outlet communicating with said 

25 feed tube inlet, said source of fasteners includ- 

ing at least two cassettes having fasteners 
therein and each cassette including a transfer 
tube portion having an outlet communicating 
with said feed selector valve, with an outlet of 

30 one of said cassette transfer tubes in commu- 

nication with said feed tube inlet, said feed and 
transfer tubes each having an internal passage 
configured to receive and transfer said fasten- 
ers, a sensor means adapted to sense the 

35 presence or absence of fasteners in said one 

of said transfer tubes, and said feed selector 
valve having a shuttle means adapted to rela- 
tively move said feed tube inlet from commu- 
nication with said one of said cassette feed 

40 tube outlets to communicate with an outlet of a 

second cassette feed tube outlet when said 
sensor means senses an absence of fasteners 
in said one of said cassette feed tubes. 

45 2. The installation apparatus defined in claim 1, 
characterized in that said transfer means is 
adapted to move said cassette transfer tubes 
relative to said feed tube to alternatively estab- 
lish communication between one of said cas- 

so sette transfer tube outlets and said feed tube 

inlet. 

a The installation apparatus defined in claim 1, 
characterized in that said transfer means is 
55 adapted to move said feed tube relative to said 

cassette transfer tubes to alternatively estab- 
lish communication between said feed tube 
inlet and said one of said cassette transfer 
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tube outlets. 

4. The installation apparatus defined in claim 1, 
characterized in that said feed tube is formed 
of a flexible plastic. 

5. The installation apparatus defined in claim 1, 
characterized in that said fasteners are loosely 
received in said cassettes and said feed and 
transfer tubes are enclosed to retain pneumatic 
pressure, said continuous feed system includ- 
ing pneumatic pressure lines having outlets in 
said cassettes normally biasing said fasteners 
toward said outlet of said cassette transfer 
tubes in said selector valve. 

6. The installation apparatus defined in claim 5, 
characterized in that said pneumatic lines in- 
clude a third outlet in said feed tube adjacent 
said selector valve biasing said fasteners to- 
wards said installation head inlet, and a control 
means sequentially directing pneumatic pres- 
sure into said lines first into said one of said 
transfer lines, then into said feed tube when 
said sensor means senses the absence of fas- 
teners, and finally into said second feed tube 
following operation of said shuttle means. 



9. The continuous feed system defined in claim 
7, characterized in that said self-attaching fas- 
teners are loosely received in said cassettes 
and said feed tube is enclosed to retain pneu- 

5 matic pressure, and said continuous feed sys- 

tem including air pressure supply lines con- 
nected to said cassettes normally biasing said 
self-attaching fasteners toward said selector 
valve. 

70 

10. The continuous feed system defined in claim 
9, characterized in that said transfer means is 
adapted to move said cassette outlets relative 
to said feed tube to alternately establish com- 

75 munication between one of said cassette out- 

lets and said feed tube inlet. 

11. The continuous feed system defined in claim 
9, characterized in that said transfer means is 

20 adapted to move said feed tube inlet relative to 

said cassette outlets to alternately establish 
communication between said feed tube inlet 
and one of said cassette outlets. 

25 12. The continuous feed system defined in claim 
9, characterized in that said feed tube is flexi- 
ble. 



7. A continuous feed system for an installation 

apparatus used for installing self-attaching fas- 30 
teners, said installation apparatus including a 
fastener installation head having an inlet re- 
ceiving said self-attaching fasteners for installa- 
tion by said head, a feed tube having an inlet 
and an outlet in communication with said in- 35 
stallation head inlet, said continuous feed sys- 
tem including at least two cassettes normally 
filled with said self-attaching fasteners having 
outlets in communication with a selector valve 
with one of said cassette outlets in commu- 40 
nication with said feed tube inlet, a sensor 
means adapted to sense the presence or ab- 
sence of self-attaching fasteners in said one of 
said cassette outlets, and said feed tube selec- 
tor valve having a shuttle means adapted to , 45 
relatively move said feed tube inlet from com- 
munication with said one of said cassette out- 
lets to communicate with an outlet of a second 
cassette when said sensor means senses an 
absence of said self-attaching fasteners in said 50 
one of said cassette outlets. 



13. The continuous feed system defined in claim 
9, characterized in that said feed system in- 
cludes an auxiliary pneumatic line having an 
outlet communicating with said feed tube adja- 
cent said transfer valve normally biasing said 
self-attaching fasteners through said feed line 
to said installation head inlet. 

14. The continuous feed system defined in claim 
13, characterized in that said feed system in- 
cludes a control means sequentially directing 
pneumatic pressure into said one of said cas- 
settes, then into said feed tube when said 
sensor means senses the absence of said self- 
attaching fasteners, and finally into said sec- 
ond cassette following operation of said shuttle 
means. 



8. The continuous feed system defined in claim 
7, characterized in that said sensor means is 
located on said feed tube adjacent said feed 55 
selector valve and is adapted to sense the 
presence or absence of said self-attaching fas- 
teners in said feed tube. 
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